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1.0 SCOPE 
This Specification outlines the Project areas of concern in the use of explosives 
along the pipeline Rights-of-Way and is to be used by CONTRACTOR as a 
guideline in the preparation of its Blasting Procedure. CONTRACTOR'S Blasting 
Procedure shall recognize that all work may be conducted along existing Rights- 
of-Way, which parallel and are adjacent to an operating high-pressure natural 
gas pipeline, and any overhead power and telephone lines. 
CONTRACTOR shall be liable for any and all damages to existing facilities 
resulting from the blasting operations. 
The use, storage and transportation of explosives is discussed in Section 3.0. 
CONTRACTOR and its blasting supervisor shall be thoroughly familiar with the 
rules and regulations of the U.S. Bureau of Mines, OSHA and with all State, 
County and Local regulations governing blasting operations. Section 3.0 also 
discusses the development of the standard shots. 
This Specification also outlines the minimum safety requirements to be observed 
during blasting operations. In its Blasting Procedure, CONTRACTOR shall 
indicate by alignment stationing, milepost, or by some other approved method of 
identification, where and how it proposes to conduct its blasting operations and 
remain within the parameters established herein. 
The final section of this Specification deals with the environmental aspects of 
blasting and outlines some of the areas of concern along the Right-of-Ways. 
Requirements of Federal, State, County and Local authorities shall be addressed 
in detail by CONTRACTOR in its Blasting Procedure. 

1.1 Blasting Procedure 
CONTRACTOR shall submit a detailed Blasting Procedure to North Baja 
Pipeline, LLC (North Baja) for approval prior to the start of any blasting 
operations. Acceptance of the Procedure by North Baja shall not relieve 
CONTRACTOR of responsibility for harmful consequences of its blasting 
operations, whether performed in accordance with the Procedure or not. 
The Blasting Procedure shall include the following information: 

• Scope of Blasting Project 

• Location and site Plan for areas known to require blasting 
Typical blasting design criteria including, but not limited to, the following: 

• Explosive type 

• Delay type and interval 

• Initiating methods 
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• Delay pattern  

• Maximum shot hole depth and diameter  

• Maximum charge per hole  

• Maximum charge per delay  

• Distance to nearest belowground structures including existing 
buried pipelines  

• Distance to nearest aboveground structures  

• Peak particle velocity monitoring and control  

• Proposed fly-rock control method  

• Wet sand cover  

• Matting (type – construction)  

• Other  

• Safety  

• Reference to Federal, State, County and Local requirements  

• Environmental  

• Reference to Federal, State, County and Local requirements  

• Mitigation methods  

• Contingency planning  

2.0 CODES AND STANDARDS  
The latest applicable edition of the following codes, standards and specifications 
form a part of this specification:  
Code and Federal Regulations (CFR)  

18 CFR, Part 2.69  Guidelines to be Followed by Natural Gas 
Pipeline Companies in the Planning, Locating, 
Clearing and Maintenance of Rights-of-Way 
and the Construction of Above Ground 
Facilities  

27 CFR, Part 181  Commerce in Explosives  
29 CFR, Part 1910.109  Explosives and Blasting Agents OSHA  
29 CFR, Part 1926.9  Blasting and Use of Explosives  
49 CFR, Part 177  Carriage by Public Highway 
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3.0 USE, STORAGE AND TRANSPORTATION OF EXPLOSIVES  
CONTRACTOR'S use, storage and transportation of explosives shall be in 
compliance with Federal and State regulations and the stipulations contained in 
the Right-of-Way Grant and Temporary Use Permit, and any revised Federal 
grants that apply. CONTRACTOR shall provide North Baja with copies of all 
permits obtained prior to its commencement of blasting operations.  

3.1 Permits  
CONTRACTOR shall obtain and comply with the permit requirements for 
California. Application for license to obtain and use explosives is made 
through the county Sheriffs' office and approved by the State Fire Marshal.  

3.2 Performance Requirements  

3.2.1 General  
The use, storage, transportation and handling of explosives shall be 
conducted in accordance with the regulations set forth in 29 CFR, Part 
1926.  

3.2.2 Storage and Transportation of Explosives and Blasting Agents  
CONTRACTOR shall outline how it will provide magazines for storage and 
transportation of explosives and detonators in accordance with the 
requirements of 29 CFR, Part 1926. The American Table of Distance for 
Storage of Explosives as approved by the Institute of Makers of 
Explosives shall govern the location of storage magazines.  

3.2.3 Use of Explosives and Blasting Agents  
CONTRACTOR shall outline the qualifications of its blaster and the 
procedures for the following operations: loading of explosives, handling of 
explosives, electric blasting, firing of blasts, inspection after blasting, 
misfires and underwater blasting.  
The procedures shall be in accordance with the requirements of 29 CFR, 
Part 1926 and shall ensure that the peak particle velocity at the existing 
pipeline does not exceed twelve (12) inches per second.  
CONTRACTOR'S Procedure shall limit the maximum charge per delay to 
that specified in the "Pipeline Blasting Criteria" tables (see Attachment A) 
for a Ground Response Factor of 242. Should CONTRACTOR elect to 
exceed these criteria by increasing the charge size or by reducing the 
Ground Response Factor, or both, such a procedure shall require 
qualification. The procedure qualification shall include the monitoring of a 
minimum of five (5) test shots with three (3) channel recording 
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seismographs. From these test shots, a scaled distance shall be 
calculated to establish Standard shot in terms of pounds of explosives per 
delay. CONTRACTOR shall include in its Blasting Procedure the shot hole 
array and method of delay to be employed. Production shot delays shall 
be identical to test shot delays. The tests shall be mandatory for each 
change in geology, change in explosive manufacturer or change in 
explosive grade as determined by North Baja. 
For any other structures, the allowable peak particle velocity shall be as 
recommended in the Blaster's Handbook by Dupont, 175th Anniversary 
Edition, and the United States Bureau of Mines Standard.  

3.2.4 Overbreak, Ground Cracking and Block Movement  
Prior to proceeding with full-scale blasting operations following a major 
change in geology, change in explosive manufacturer or change in 
explosive grade, CONTRACTOR shall conduct a test blast limited in 
length no greater than twenty (20) feet of ditchline. Following detonation, 
the area between the blast and the existing pipeline shall be examined for 
indications of excessive overbreak, cracking and ground displacement 
(block movement). Overbreak or ground cracks extending one-half (1/2) or 
more of the distance between these points, or any signs of block 
movement, shall be cause for CONTRACTOR to immediately suspend 
blasting operations and review the blasting procedure.  

3.2.5 Selection of Blasting Products and Methods  
CONTRACTOR'S Blasting Procedure shall describe all blasting products 
and methods proposed for this Project and the justification for their 
selection. All of the items listed as typical blasting design criteria in 
Section 1.1 of this Specification shall be described in detail. 

4.0 SAFETY 
4.1 This section outlines the minimum safety requirements for blasting. 

CONTRACTOR shall include in its Procedure all Federal, State, County 
and Local safety requirements for blasting. CONTRACTOR'S Procedure 
shall address, as a minimum, the following requirements:  

4.2 Explosives shall be stored in a locked magazine in accordance with the 
practices specified by the United States Bureau of Mines and OSHA. 
Detonating caps shall not be stored with explosives but shall be stored in 
a separate location in accordance with the practices specified by the 
United States Bureau of Mines and OSHA. 



  

SHEET 7 of 11 SHEETS 
DRAWING NUMBER CHANGE 
4061-E-S-4 0  

4.3 Explosives shall be accounted for at all times. An inventory and use record 
of all explosives and detonating caps shall be maintained for the Project. 
Explosives not being used shall be kept in a locked magazine "off-limits" 
to unauthorized personnel.  

4.4 The inventory and use record shall be reconciled at the end of each 
working day and shall include the number of misfires and their disposition. 
The inventory and use record shall be available for inspection of the 
jurisdictional authorities and North Baja at all times. 

4.5 Smoking, matches, firearms, open flames and other fire, spark or heat 
producing devices and the operation of radio transmitters shall be 
prohibited in or near the explosive magazine or while explosives are being 
handled, transported or used.  

4.6 No loaded holes shall be left unattended or unprotected. No explosives or 
blasting agents shall be abandoned on the Rights-of-Way. Explosives 
shall not be primed or fused until immediately before use and shall not be 
allowed to lay overnight in drilled holes.  

4.7 CONTRACTOR shall, at all times, protect its personnel and the public 
from any injury or harm that might arise from drilling dust and/or the use of 
explosives. Only personnel thoroughly experienced in the handling of 
explosives shall be permitted to supervise, handle, transport or load and 
shoot explosives. 

4.8 CONTRACTOR shall exercise caution in the vicinity of power lines, 
telephone lines, existing pipeline facilities, water wells, caves, structures 
and adjacent buildings to preclude the possibility of damage due to fly- 
rock, dust, air blast or vibration.  

4.9 CONTRACTOR shall use every reasonable precaution, including but not 
limited to visual and audible warning signals and flagging and/or 
barricades to ensure personnel safety. Flaggers shall be stationed on all 
roadways which pass through the danger zone to stop traffic during 
blasting operations.  

4.10 Warning signs, indicating the blast area, shall be erected and maintained 
at all approached to the blast area. Warning sign lettering shall be a 
minimum of four (4) inches in height on a contrasting background. 
Warning signs shall comply with the requirements or the jurisdictional 
authorities. 
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4.11 Notification of blasting operations shall be given to all property owners and 
residences along the Right-of-Way, as well as owners of facilities 
(pipelines, power lines, buildings, etc.) in proximity of blasting operations. 
CONTRACTOR shall comply with the "One Call" notification requirements.  

4.12 All jurisdictional authorities, e.g., California State Fire Marshall, shall be 
granted unrestricted access to all explosive records as well as site access 
for procedural inspections.  

4.13 Prior to the end of the working day, any misfires shall be located and 
rendered safe.  

4.14 CONTRACTOR shall conduct a leak survey after blasting, using a flame 
ionization unit, for all piping within six hundred sixty (660) feet of the 
closest charge. 

5.0 ENVIRONMENTAL 
This section outlines the minimum requirements of CONTRACTOR'S Blasting 
Procedure for compliance with environmental concerns along the pipeline Rights- 
of-Way. Refer to site-specific requirements relating to blasting.  
CONTRACTOR shall complete an environmental checklist to determine the 
extent that blasting will affect the environment. The environmental review will 
overlap with the safety section as both sections are concerned with similar 
subject matter. The environmental review shall address: 

• Land use 

• Stream crossings  

• Risk of upset  

• Human health 

• Transportation  

• Plant and animal life 

• Air quality 

• Noise 

• Soils and Geology 
Each of the above items shall be discussed, as applicable, in the Blasting 
Procedure. 
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5.1 Land Use  
The Project Line Lists indicate land use. The environmental permits 
outline land use areas be environmental requirements. CONTRACTOR 
shall outline how its Blasting Procedure will minimize impacts to local 
residences, properties, businesses or operation that might be affected by 
blasting activity. 

5.2 Stream Crossings  
For major stream crossings, CONTRACTOR shall comply with FERC 
Stream and Wetland Construction and Mitigation Procedures and site- 
specific requirements. 

5.3 Risk of Upset  
CONTRACTOR shall outline how it will limit the risk of upset, e.g., 
methods of preventing unplanned detonations or the release of hazardous 
substances. 

5.4 Human Health  
CONTRACTOR shall identify any known or potential hazards to human 
health and shall outline how it intends to minimize such hazards, e.g., 
ensuring the safe use of explosives and the control of chemical vapors or 
dust generated by blasting. 

5.5 Transportation  
The Procedure shall describe how the explosives will be transported. 
Safeguards to be implemented to ensure the public safety during transport 
shall be discussed, e.g., limiting the size of transport convoys and 
provisions for official escort. 

5.6 Plant and Animal Life  
The Procedure shall address environmental concerns with respect to plant 
and animal life and shall outline procedures to be implemented to protect 
against changes in diversity or number of species, a reduction in the 
numbers of any unique, rare or endangered species, or a deterioration to 
existing habitat.  
Blasting shall not be conducted within or near streams without prior 
consultation with Federal and State conservation authorities having 
jurisdiction to determine what protective measures shall be taken to 
minimize damages to fish and other aquatic life. 
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5.7 Air Quality  
The effect of blasting operations on ambient air quality shall be evaluated 
in CONTRACTOR'S Procedure. A dust abatement program to be 
implemented during drilling operations shall be included.  

5.8 Noise  
The Procedure shall review maximum acceptable noise levels and shall 
examine the potential for increases in existing levels and the extent of 
anticipated exposure of persons to severe noise levels resulting from 
blasting operations. CONTRACTOR'S Procedure shall include guidelines 
for limiting both shot size and frequency to control noise levels.  
Also to be included in CONTRACTOR'S Procedure is its proposed 
methodology for warning nearby residents that may be effected by the 
blasting operations. Blasting after dark shall only be permitted in case of 
emergency and with the permission of the authorities having jurisdiction 
and/or North Baja. 

5.9 Soils and Geology  
The Procedure shall show that blasting operations will not result in 
unstable soil or geological conditions that could expose persons or 
property to hazards such as landslides, mudslides and ground failure. 
CONTRACTOR shall indicate show it proposed to reduce or curtain any 
unstable condition that may result from blasting operations. 
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ATTACHMENT A 
 

North Baja 
PIPELINE BLASTING CRITERIA 

CHARGE 
(LBS/DELAY) 1 2 3 4 5 6 7 8 9 10 11 12 

TRUE 
DISTANCE PEAK PARTICLE VELOCITY – INCHES / SECOND 

30 FT 1.05 1.82 2.52 3.18 3.8 4.39 4.97 5.53 6.08 6.61 7.14 7.65 
26 FT 1.32 2.29 3.17 3.99 4.78 5.53 6.25 6.96 7.64 8.31 8.97 9.62 
20 FT 2.01 3.49 4.83 6.08 7.27 8.41 9.51 10.58 11.63 12.65   
15 FT 3.18 5.53 7.65 9.63 11.51 13.32       

 
(cont’d) 

CHARGE 
(LBS/DELAY) 13 14 15 16 17 18 19 20 21 22   

TRUE 
DISTANCE PEAK PARTICLE VELOCITY – INCHES / SECOND 

30 FT 8.16 8.66 9.15 9.63 10.11 10.58 11.05 11.51 11.97 12.43   
26 FT 10.26 10.88 11.5 12.11         
20 FT             
15 FT             

 
BASED ON GROUND RESPONSE FACTOR OF 242 

 

CALCULATIONS BASED ON LEWIS L. ORIARD FORMULA 

V = GROUND RESPONSE x (DISTANCE / SQUARE ROOT OF CHARGE PER DELAY) ^ 1.6 
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